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Julia R. Crim, MD #{149}Leanne L. Seeger, MD

Devil’s Advocate

Diagnosis of Low-Grade Chondrosarcoma’

I N the March 1993 issue of Radiology,
Geirnaerdt and colleagues (1) re-

ported the use of gadolinium-enhanced
magnetic resonance (MR) imaging in
diagnosing low- and high-grade chon-
drosarcomas. They concluded that “sep-
tal enhancement on MR images after
intravenous administration of gadopen-

tetate dimeglumine improves tissue
characterization of cartilaginous tumors
and may assist in identifying low-grade
chondrosarcomas.” The diagnosis of
borderline cartilaginous tumors is a dif-
ficult problem histologically, and for
that reason pathologists rely partly on
clinical and radiographic findings (2-4).
Because histologic diagnosis is difficult,
the discovery of additional radiographic
criteria capable of improving accuracy
of diagnosis would be an important ad-
dition to the literature.

We find three flaws with the study.
First, the authors fail to demonstrate

that findings on contrast-enhanced MR
images add to the accuracy of radiologic
diagnosis based on plain radiographs,
computed tomographic scans, and non-
enhanced MR images. Did the pattern
of gadolinium enhancement change
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radiologic diagnosis in any case? We
looked at this question by examining
the three cases of chondrosarcoma that
were illustrated in the article. All are
readily recognizable as being malignant
without the use of gadolinium. The two
cases of central chondrosarcoma (Figs 1

and 3 in their article) demonstrate corti-
cal breakthrough and a soft-tissue mass.
The osteochondroma associated with
dedifferentiation of the cartilage cap to
chondrosarcoma (their Fig 2) demon-
strates a thick cartilage cap that is con-
sidered indicative of malignant trans-
formation, as well as erosion of the
underlying bone.

Criteria for radiographic diagnosis of
low-grade chondrosarcoma are well es-
tablished and highly accurate (5, p 524).

It is because of the accuracy of radio-
graphic diagnosis that pathologists rely
heavily on radiographic findings. To
justify a new and highly expensive test,

there must be evidence, which the au-
thors do not provide, that it is superior
to the existing diagnostic tests.

The second problem with the study of
Geirnaerdt et al lies in the selection of
cases. Twenty-one of the cases examined
were grade 2 chondrosarcomas, and
only six were grade 1. Grade 2 chondro-
sarcomas are not considered low grade.
Grade 1 chondrosarcomas are difficult
to diagnose histologically, but grade 2
chondrosarcomas are not. Grade 2 tu-
mors infiltrate between bone trabeculae,
are hyperceilular, and often contain fi-
brovascular septa (5, pp 502-508). The
radiographic evidence of malignancy in
these tumors is readily confirmed histo-
logically, without the need for an addi-

tional test.
Six cases of grade 1 chondrosarcoma

are not a sufficient number to conclude
that septal enhancement with gadolin-
ium is “specific for low-grade chondro-

sarcomas.” The sensitivity of septal en-

hancement was not addressed, but one
of the six cases showed peripheral

rather than septal enhancement. The
authors hypothesize that septal en-
hancement with gadolinium cone-
sponds to fibrovascular septa seen histo-
logically. Such septa are uncommon in
grade 1 chondrosarcoma (5, p 524), so

that if septal enhancement does cone-
spond to fibrovascular septa it is likely
that in a large series of grade 1 tumors
few would show septal enhancement.

The third flaw in the study is that al-
though three osteochondromas were
studied, no enchondromas were in-
cluded (because the enchondromas
were not resected en bloc). Do some
enchondromas show septal or periph-
eral gadolinium enhancement? We
know that they may appear “hot” on
bone scans. Until the enhancement pat-
tern of enchondroma is characterized,
any potential value of gadolinium en-
hancement to separate enchondromas
from grade 1 chondrosarcomas cannot
be determined.
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